Gene cloning and characterization of a novel extracellular ribonuclease of Bacillus subtilis.
An extracellular nuclease gene of Bacillus subtilis was cloned in the same organism by detecting the amplified enzyme activity, which was secreted from the transformant cells on an RNA-containing agar medium. An open reading frame encoding 289 amino acids was identified within the cloned fragment. The transcriptional initiation site was determined by nuclease S1 mapping and the promoter region showed similarity to the conserved recognition sequences for the E sigma A and/or E sigma E RNA polymerases. The production of the nuclease by the B. subtilis transformants greatly depends on the liquid medium used. SDS/PAGE analysis of the purified enzyme showed two adjoining bands of molecular mass about 32 kDa, and the NH2-terminal amino acid sequence analysis suggested that the NH2-terminal portion of the nuclease was subjected to a limited proteolysis after or during secretion. The nuclease was uniquely characterized as a Mg(2+)-activated ribonuclease which hydrolyzes RNA apparently nonspecifically into oligonucleotides with 5'-terminal phosphate. The deduced amino acid sequence of this enzyme shows no obvious similarity with other nuclease sequences.